Introduction
============

The Vision Loss Expert Group of the Global Burden of Disease study reported that globally there were 36 million blind people in 2015, of whom 11.7 million (32.5%) lived in South Asia.[@R1] In addition, they found that 81.2% of all blindness was avoidable,[@R2] though less than 50% may be avoidable in children.[@R3] Internationally, blindness due to avoidable retinal disease is increasing.[@R4] In particular, India is experiencing a so-called third epidemic of blindness caused by retinopathy of prematurity,[@R5] in addition to a dramatic increase in diabetic retinopathy.[@R6]^--^[@R8] The causes are, respectively, increased survival of preterm infants due to expanded provision of neonatal care and increased diabetes linked to an ageing population and lifestyle changes.[@R9]^--^[@R12]

In 2010, an estimated 32 200 infants globally had visual loss from retinopathy of prematurity.[@R13] In India, the figure that year was 5000 (i.e. 15% of the global estimate) among the 3.52 million preterm births in the country (i.e. 23.6% of 15 million preterm births globally).[@R9]^,^[@R14]^,^[@R15] Between 10 and 47% of premature babies born under 32 weeks' gestation who survive neonatal care develop retinopathy of prematurity[@R16]^,^[@R17] and up to 15% of survivors require treatment for sight-threatening retinopathy.[@R5]^,^[@R9] Risk factors for the condition are earlier prematurity, inadequate monitoring of supplemental oxygen, respiratory distress syndrome, anaemia and sepsis.[@R13]^,^[@R18] The risk of blindness can be reduced by minimizing preterm births, better neonatal care from birth and timely screening of infants at risk, with urgent treatment for those who develop sight-threatening retinopathy of prematurity.[@R19] Screening and treatment of the condition have been reported to be highly cost--effective.[@R20]^,^[@R21]

Globally, 35.4% of people with diabetes mellitus were estimated to have diabetic retinopathy in 2012 and 11.7% had sight-threatening disease.[@R22] In 2017, 73 of the 451 million people with diabetes worldwide (16.2%) lived in India.[@R23] Studies carried out in the country over the last decade reported that diabetic retinopathy prevalence were approximately 9.6% in rural areas[@R24] and 18.0% (255/1414) in urban areas;[@R7] the rates of sight-threatening retinopathy in the two areas were 3.8% (45/1190) and 6.6% (39/592), respectively.[@R8]^,^[@R25] Risk factors for diabetic retinopathy include longer duration of diabetes, poor diabetes control and hypertension. Evidence from high-income countries indicates that the risk of visual loss from diabetic retinopathy can be reduced by strategies such as better control of blood glucose and hypertension and regular screening to detect individuals with sight-threatening diabetic retinopathy, followed by confirmatory diagnosis and appropriate management.[@R26]

Current situation in India
==========================

India has a federal structure of governance with an elected national government and 28 state governments. Although the national government oversees the formulation of policies, medical education and health programmes, public health provision is the responsibility of state governments, who decide how to implement health initiatives. Districts (average population: 1.9 million) are the smallest administrative units of states and health programmes are implemented locally by district health societies.

Services for sick and preterm infants in India have been rapidly expanded over the last decade.[@R27] Since 2008, the national government has established 525 district-level special newborn care units, which cover 414 districts. The remaining 208 districts are expected to be covered soon.[@R28] However, the quality of neonatal care varies and current policies do not include the control of retinopathy of prematurity.[@R29] Treatment of the condition has mostly been undertaken by the not-for-profit eye sector -- provision by the government sector is minimal. Although there are no formal government guidelines for retinopathy of prematurity screening, the national government has mandated that preterm infants with a birth weight under 2000 g be screened for retinopathy of prematurity no later than 30 days after birth.[@R5] Babies admitted to neonatal units should be screened, with systems to ensure high coverage.\".

Retinopathy of prematurity is included in three national, vertical programmes: (i) the National Child Health Programme recommends intensive neonatal care for all preterm and low-birth-weight infants, as indicated in the 2014 Newborn Action Plan;[@R30] (ii) Rashtriya Bal Swasthya Karyakram provides screening and early intervention services for children with specific conditions, including retinopathy of prematurity; and (iii) the National Programme for Control of Blindness is involved in preventing avoidable blindness, including increasing the ability of medical schools to screen and treat retinopathy of prematurity.

In India, there is no systematic screening for the complications of diabetes, such as diabetic retinopathy, despite a rapid increase in the incidence of the disease. Retinal examinations are performed opportunistically when people with diabetes visit an eye facility, though often only after vision loss. Diabetic retinopathy is included in two national, vertical programmes: (i) the National Programme for Prevention and Control of Cardiovascular Diseases, Cancers, Diabetes and Stroke, established in 2010, is responsible for all noncommunicable diseases -- programme personnel are responsible for the identification and registration of people with diabetes and for providing monthly medication; and (ii) the National Programme for Control of Blindness assists in the diagnosis and management of diabetic retinopathy.

For both diabetic retinopathy and retinopathy of prematurity, there is a lack of synergy between these vertical programmes, little collaboration between eye-care professionals and professionals who manage preterm infants or diabetes, and limited awareness among families of the implications of prematurity and diabetes for vision loss. In addition, the majority of people affected live in rural areas, are relatively poor and uneducated and cannot afford private health care.[@R31] The provision of universal eye health, with an emphasis on better access for the poorest individuals, is crucial.[@R32] In India, this will involve integrating strategies for the control of diabetic retinopathy and retinopathy of prematurity into the existing health-care system.

Health systems and policies play critical roles in determining how health services are delivered and used and, consequently, influence health outcomes.[@R33] In the early 2010s in India, there was a need for specific policies and for advocacy to prevent vision loss from retinopathy of prematurity and diabetic retinopathy, both important causes of avoidable blindness. Although the two conditions present different challenges, because of differences in their time of onset and severity, in the age groups affected and in the urgency and level of care required, they can be prevented, detected and managed using similar strategies, which could be embedded in policies. The recent, government-supported, expansion of the public health system, particularly in rural areas, provided an opportunity to explore ways of meeting these challenges.[@R33]

Pilot projects
==============

Since 2014, the public health system in India has been engaged in pilot projects on the control of retinopathy of prematurity and diabetic retinopathy ([Table 1](#T1){ref-type="table"}). The projects were both supported by the Queen Elizabeth Diamond Jubilee Trust and were managed by the Public Health Foundation of India. The overall goal was to develop models of care to reduce avoidable blindness from the two conditions by integrating screening and treatment into the public health system at every level in a way that was scalable and sustainable. There was a need for transformational change and similar approaches were adopted for the two conditions ([Fig. 1](#F1){ref-type="fig"}).

###### Diabetic retinopathy and retinopathy of prematurity pilot project initiatives at public health-care facilities, India, 2014--2018

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Health-care level                                                      Health-care facility and personnel                                                                                                                                                                                                                                                                                                                 Pilot project initiative
  ---------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Primary -- first point of contact                                      Subcentres: 1 per 5 000 population, each with 2 health workers and an additional female health worker (155 069 subcentres were operating in 2017); in each village, there was 1 accredited social health activist who acted as the community link for health programmes for every 1 000 people                                                     Diabetic retinopathy: (i) annual screening for diabetes implemented at the community level, with people with a high random blood sugar level referred to medically qualified personnel at primary health centres.\
                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetic retinopathy and retinopathy of prematurity: (i) accredited social health activists were made aware of the need to screen people with diabetes for diabetic retinopathy; and (ii) accredited social health activists and female health workers were made aware of retinopathy of prematurity

  Primary -- first point of contact with medically qualified personnel   Primary health centres (1 per 30 000 population) that provide integrated health-care services for health promotion, prevention and cure and each have 1--2 medical officers supported by 15 paramedical staff (25 354 were operating in 2017)                                                                                                      Diabetic retinopathy: (i) register of people with diabetes established; (ii) diabetes drugs provided for free; and (iii) medical staff received training on diabetic retinopathy

  Secondary -- first point of contact with specialists                   Community health centres (1 per 100 000 population) that provide in-patient facilities, employ 4 medical officers supported by 21 paramedical personnel each, and have internal medicine, paediatric and obstetric specialists and ophthalmic assistants for refraction and vision testing and postoperative care (5 510 were operating in 2017)   Diabetic retinopathy: (i) these centres were the first formal structures embedded in the diabetic retinopathy pilot projects that had the necessary infrastructure for screening for diabetic retinopathy; (ii) tablet computers were provided to register people with diabetes who attended these centres and were receiving treatment; (iii) 1 or 2 medical officers at each centre received training on diabetic retinopathy; (iv) fundus cameras provided for diabetic retinopathy screening; and (v) ophthalmic assistants underwent training in image capture and storage, with an emphasis on the initial grading of images

  Secondary -- referral pathway                                          District health centres (1 per 1.0--1.5 million population) that provide advanced care in most medical specialties and have an ophthalmologist, ophthalmic assistant, paediatrician and obstetrician (600 were operating in 2017)                                                                                                                  Retinopathy of prematurity: (i) these centres provided the points of integration for retinopathy of prematurity screening; (ii) quality improvements were implemented in neonatal teams; (iii) staff and ophthalmologists in neonatal care units underwent training in setting up, managing and undertaking screening for retinopathy of prematurity; (iv) 1--2 ophthalmologists at each centre underwent training in both retinopathy of prematurity screening and laser treatment; and (v) equipment was provided for screening (i.e. indirect ophthalmoscopes) and laser treatment.\
                                                                                                                                                                                                                                                                                                                                                                                                                            Diabetic retinopathy: (i) ophthalmologists trained to diagnose diabetic retinopathy and treat the condition using lasers and anti-vascular endothelial growth factors; and (ii) equipment provided for treatment

  Tertiary -- specialized referral pathway                               Medical schools that are managed by the directorate of medical education and provide specialized medical care, including rehabilitation                                                                                                                                                                                                            Retinopathy of prematurity and diabetic retinopathy: (i) medical schools acted as mentoring partners on diabetic retinopathy and retinopathy of prematurity for staff in neighbouring districts.\
                                                                                                                                                                                                                                                                                                                                                                                                                            Retinopathy of prematurity: (i) ophthalmologists were trained to screen for the condition and provided with equipment, such as lasers, for treatment
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

![Flow diagram, retinopathy of prematurity and diabetic retinopathy pilot projects, India, 2014--2018](BLT.18.212167-F1){#F1}

With the assistance of the national government, two separate national task forces were established. They comprised professional experts, public health personnel, staff responsible for national government programmes and staff from nongovernmental organizations and other agencies, such as the United Nations Children\'s Fund (UNICEF). The task forces identified key strategies and the processes to be implemented and have important coordinating and oversight roles. States that expressed a willingness to participate in the pilot projects and, subsequently, to extend activities to others areas of the state were prioritized, if they met feasibility criteria. The task forces also identified performance indicators, established a monitoring matrix for reporting and created a dedicated online database for each of the two conditions. Each task force set up technical expert groups to support decision-making and project implementation. The objectives and expected outcomes of the pilot projects are summarized in [Box 1](#B1){ref-type="boxed-text"}.

###### Objectives and expected outcomes, retinopathy of prematurity and diabetic retinopathy pilot projects, India, 2014--2018

Retinopathy of prematurity pilot project
----------------------------------------

Objectives

Advocacy for policy change at national and state government levels.

Development of teaching modules and methods for quality improvement training for neonatal care teams.

Development of national guidelines for the prevention of blindness from retinopathy of prematurity.

Increased capacity of eye care and neonatal care teams in the public health sector.

Identification, implementation and evaluation of integrated models for the screening and treatment of retinopathy of prematurity at 3 or 4 district hospitals and a medical school in each of 4 or 5 Indian states.

Feasibility assessment of the pilot project.

Identification of lessons learnt to help implement screening and treatment in non-participating locations.

Expected outcomes

By the end of 2017, government agencies should have issued at least two documents or orders on policy changes affecting retinopathy of prematurity.

By the end of 2018, at least 50% of infants with a birth weight \< 2000 g treated in special newborn care units should have been screened for retinopathy of prematurity within 30 days of birth.

By the end of 2018, the proportion of infants with severe retinopathy of prematurity treated within 48 hours of diagnosis should have increased by 25%.

Diabetic retinopathy pilot project
----------------------------------

Objectives

Advocacy for policy change at national and state government levels.

Development of national guidelines for diabetic retinopathy screening and management.

Increased capacity of eye care and physician teams.

Improvements in the knowledge and skills of people with diabetes and their families on managing diabetes and its risk factors, including diabetic retinopathy.

Identification, implementation and evaluation of integrated models of care for diabetes and its eye complications in 8--10 pilot districts (approximate population per district: 5 million) in a total of 10 states.

Feasibility assessment of the pilot project.

Identification of lessons learnt to help implement screening and treatment in non-participating locations.

Expected outcomes

By the end of 2018, the proportion of people with diabetes screened for diabetic retinopathy should have increased by 50%.

By the end of 2019, the proportion of people diagnosed with diabetes being screened annually should have increased by 50%.

By the end of 2018, 75% of registered people with diabetes should be aware of the risk of visual impairment from diabetic retinopathy.

Retinopathy of prematurity
--------------------------

In 2013, a national summit on retinopathy of prematurity identified major gaps in services and delegates recommended four main strategies to deal with them: (i) improve the ability of neonatal care units to reduce the risk of sight-threatening retinopathy of prematurity; (ii) integrate the screening and treatment of retinopathy of prematurity into child health services; (iii) establish a hub-and-spoke model (comprising three or four special newborn care units around one medical school) in each state to provide screening and treatment; and (iv) establish public--private partnerships, where applicable, so that existing expertise in neonatal care and eye care can be used to mentor staff in special newborn care units and eye-care professionals in the public health sector.

The national task force for retinopathy of prematurity started work in 2014. A situation analysis was carried out in nine states and state programme officials underwent awareness training. The existing national database for special newborn care units was consulted to obtain data. Such as on the number of preterm infants admitted, and site visits provided additional information on capacity, infrastructure, equipment, facilities, personnel and staff capabilities at public sector special newborn care units and eye-care service providers in local district hospitals and medical schools. The task force identified five states where the retinopathy of prematurity pilot project could be implemented based on preterm birth admission rates, survival rates, infrastructure, the commitment of the state government and the willingness of neonatal and eye-care teams to participate. In addition, mentoring institutions for eye care and neonatal care were identified in each state. Finally, agreements were signed with four states and strategies approved by state coordination committees were implemented. It was agreed that screening for retinopathy of prematurity would be embedded within special newborn care units and neonatal intensive care units, with responsibility shared between neonatal care and eye-care personnel. Rashtriya Bal Swasthya Karyakram was responsible for coordinating screening, referral and long-term follow-up. A technical expert group developed a comprehensive quality improvement package, which was being rolled out at the time of writing.

The retinopathy of prematurity pilot project aimed to promote programme coordination, professional collaboration and partnership: (i) programme coordination between the National Child Health Programme, Rashtriya Bal Swasthya Karyakram and the National Programme for Control of Blindness; (ii) professional collaboration between ophthalmologists and neonatal care teams; and (iii) partnerships between public health services, nongovernmental organizations and the private sector. Substantial investment was also made in developing educational material to promote the best neonatal care practices for ensuring infant survival without retinopathy of prematurity. The World Health Organization's (WHO's) health system framework was used in developing the pilot project ([Table 2](#T2){ref-type="table"}).[@R34]

###### Development of retinopathy of prematurity and diabetic retinopathy pilot projects using WHO's health systems framework, India, 2014--2018

  Aspect of health systems framework   Retinopathy of prematurity pilot project                                                                                                                                                                                                                                                                                                                                                                                                                      Diabetic retinopathy pilot project                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  ------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Building block**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
  Leadership and governance            (i) establish a national task force and state coordination committees to steer the project; (ii) establish technical expert groups for individual project components; and (iii) identify strategies for implementation                                                                                                                                                                                                                                        (i) national task force met 4 times; (ii) 9 state coordination committee meetings held; (iii) 22 technical expert group meetings held; and (iv) 4 meetings held between project management team and national health secretary                                                                                                                                                                                                                                              (i) establish a national task force and state and district coordination committees to steer the project; (ii) establish technical expert groups for individual project components; and (iii) identify strategies for implementation                                                                                                                    (i) national task force met 5 times; (ii) 7 state coordination committee and 5 district coordination committee meetings held; (iii) 19 technical expert group meetings held; and (iv) 4 meetings held between project management team and national health secretary
  Health workforce                     (i) improve the capabilities of paediatricians, nurses, ophthalmologists and support personnel                                                                                                                                                                                                                                                                                                                                                                (i) 21 ophthalmologists trained to screen for retinopathy of prematurity; (ii) 5 ophthalmologists trained in laser treatment; (iii) 21 paediatricians and 48 nurses trained in improving neonatal care and preventing retinopathy of prematurity; (iv) 19 nurse educators trained in improving the quality of neonatal care; and (v) staff in 16 district early intervention centres trained in improving neonatal care and reducing the risk retinopathy of prematurity   (i) improve the capabilities of physicians, ophthalmologists, ophthalmic assistants and primary health-care personnel                                                                                                                                                                                                                                  (i) 127 personnel trained in diabetic retinopathy screening; (ii) 27 ophthalmologists trained in laser treatment; (iii) 3 153 health support staff educated about diabetic retinopathy; (iv) 326 physicians educated about risk factors and early screening for diabetic retinopathy; and (v) e-learning modules developed for physicians
  Service delivery                     (i) identify 4 states each with 6 medical schools and 12 district hospital SNCUs suitable for participation; and (ii) establish infrastructure for the screening and treatment of retinopathy of prematurity                                                                                                                                                                                                                                                  (i) 5 971 preterm infants screened; and (ii) 185 infants treated for retinopathy of prematurity                                                                                                                                                                                                                                                                                                                                                                            (i) identify 10 districts suitable for participation; (ii) establish infrastructure for screening and managing diabetes and its risk factors for complications at noncommunicable disease clinics; and (iii) augment facilities for managing diabetic retinopathy at the district level                                                                (i) 34 550 people with diabetes screened for diabetic retinopathy; (ii) 1 601 people with diabetes treated for diabetic retinopathy; and (iii) 15 diabetes support groups established
  Medical products and technologies    (i) provide all pilot district hospitals with an indirect ophthalmoscope for screening; (ii) provide 7 medical schools with laser treatment systems; and (iii) establish simulation laboratories for quality improvement training at mentoring institutions and state medical schools                                                                                                                                                                         (i) 14 indirect ophthalmoscopes, 6 Retcams, 8 laser treatment units, 22 Volk 20D diagnostic lenses, 8 Volk 30D diagnostic lenses, 1 pulse oximeter and 1 Heine Omega 500 digital video camera provided; and (ii) dedicated open access web site set up for online training: it included 126 short webinars and videos for training to improve the quality of neonatal care and focused on preterm care for doctors, nurses and support staff                               (i) install fundus cameras for screening at noncommunicable disease clinics in community health centres; (ii) install laser treatment systems at district hospitals; (iii) provide optical coherence tomography equipment at tertiary care centres in the district; and (iv) establish systems for on-the-spot and remote reporting of fundus images   (i) 50 fundus cameras provided at noncommunicable disease clinics; (ii) 10 laser treatment systems installed at district hospitals; (iii) optical coherence tomography equipment installed at 6 tertiary care facilities; (iv) dedicated web site developed to support people with diabetes and their caregivers; and (v) telephone counselling helpline established for people with diabetes
  Information systems and research     Develop software for retinopathy of prematurity project management that: (i) is integrated with the SNCU online database; (ii) can record details of all infants eligible for retinopathy of prematurity screening, including when they were screened and their treatment and follow-up; (iii) facilitates referral for treatment; and (iv) serves as a repository for advocacy and communication documentation developed by, and shared with, stakeholders   (i) software has been developed that can track all infants eligible for retinopathy of prematurity screening and their treatment and follow-up and that can be used for clinical monitoring; and (ii) 4 tablet computers provided                                                                                                                                                                                                                                          (i) develop software for project management; (ii) register details of people with diabetes on tablet computers located at primary and secondary health-care centres; and (iii) carry out operational research                                                                                                                                          (i) 40 tablet computers with dedicated patient-tracking software installed at community health centres in 10 pilot districts; and (ii) 10 operational research projects commissioned
  Health-care financing                (i) provide free retinopathy of prematurity screening and treatment at public health facilities in project areas                                                                                                                                                                                                                                                                                                                                              (i) free retinopathy of prematurity screening established in 16 SNCUs; and (ii) treatment facilities provided at 6 medical schools and 1 district hospital                                                                                                                                                                                                                                                                                                                 (i) provide free diabetic retinopathy screening and laser treatment at public health facilities in project areas; and (ii) provide free medication for managing diabetes and associated risk factors, such as hypertension                                                                                                                             (i) free diabetic retinopathy screening established at 50 health facilities in 10 districts; and (ii) diabetic retinopathy treatment services augmented in 10 district hospitals, at no cost to patients
  **Performance**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
  Access                               (i) improve access to retinopathy of prematurity services in public health facilities in tier-2 cities (i.e. cities with a population of around 1 million and important regional hubs) and rural districts, which cover poor and rural populations                                                                                                                                                                                                            (i) need for poor parents to travel far for screening and to seek treatment in large cities reduced; and (ii) access to timely care provided                                                                                                                                                                                                                                                                                                                               (i) register people with diabetes and carry out preliminary diabetic retinopathy screening at health centres in rural areas where such facilities were not previously available (these centres are predominantly used by women and poor people)                                                                                                        (i) 57.3% of people with diabetes screened were women; (ii) the need for people with diabetes to travel far for screening and treatment was reduced
  Coverage                             (i) screen all preterm infants admitted to SNCUs who are eligible for retinopathy of prematurity screening at the secondary care level in the public health system; and (ii) treat all infants with sight-threatening retinopathy of prematurity                                                                                                                                                                                                              ND                                                                                                                                                                                                                                                                                                                                                                                                                                                                         (i) include all registered people with diabetes seen at primary and secondary health-care centres in the public health system in project areas                                                                                                                                                                                                         ND
  Quality                              (i) monitor outcomes regularly; (ii) upgrade staff skills through personal and online training; and (iii) provide supportive supervision                                                                                                                                                                                                                                                                                                                      ND                                                                                                                                                                                                                                                                                                                                                                                                                                                                         (i) monitor outcomes regularly; and (ii) upgrade staff skills through training                                                                                                                                                                                                                                                                         ND
  Safety                               (i) ensure the care provided is to an accepted standard                                                                                                                                                                                                                                                                                                                                                                                                       (i) operational safety guidelines were finalized and disseminated following consultations                                                                                                                                                                                                                                                                                                                                                                                  (i) ensure the care provided is to an accepted standard                                                                                                                                                                                                                                                                                                (i) national technical guidelines are being drafted

ND: not determined; SNCU: sick newborn care unit; WHO: World Health Organization.

Diabetic retinopathy
--------------------

In 2013, situation analyses of the management of diabetes and diabetic retinopathy was performed in the 11 most populous cities across nine states in India: it considered infrastructure, facilities, staff skills and capacity, and the perceptions of both people with diabetes and service providers.[@R35] A critical finding was that, despite being aware that diabetes can affect the eyes, 45.7% of people with diabetes who attended eye clinics already had vision loss.[@R36] The results of the analysis were presented at a national summit in 2014. In response to the summit declaration, the national government constituted a national task force to prepare and implement a four-year pilot project for 2015 to 2019 to reduce vision loss from diabetic retinopathy. This task force agreed that the control of blood glucose, lipid levels and of hypertension should be addressed, and a technical expert group developed an educational package for physicians on managing diabetes and diabetic retinopathy. Members of the task force stressed that shared responsibility between physicians and ophthalmologists should be fostered and that the screening of people with diabetes should be embedded within the National Programme for Prevention and Control of Cardiovascular Diseases, Cancers, Diabetes and Stroke and should take place in clinics where they are regularly managed. This was a paradigm shift.

As with the retinopathy of prematurity pilot project, the diabetic retinopathy pilot project aimed to promote programme coordination, professional collaboration and partnership in the health system: (i) programme coordination between the National Programme for Control of Blindness and the National Programme for Prevention and Control of Cardiovascular Diseases, Cancers, Diabetes and Stroke; (ii) professional collaboration between ophthalmologists and diabetic physicians; and (iii) partnerships between public health services, nongovernmental organizations and the private sector. The pilot project was based on the assumption that the integration of diabetic retinopathy screening into noncommunicable disease clinics in districts where the National Programme for Prevention and Control of Cardiovascular Diseases, Cancers, Diabetes and Stroke was operating, would be feasible and sustainable.

Strategies for implementing the pilot project were agreed in consultation with state governments at all levels. The establishment of services in the public health system was supported by mentors, who were mostly nongovernmental organizations. Ten districts were identified for the pilot projects, based on the prevalence of diabetes, on involvement in the National Programme for Prevention and Control of Cardiovascular Diseases, Cancers, Diabetes and Stroke, on the presence of mentoring institutions willing to play a role in building capacity, mentoring and management, and on geographical spread. As with the retinopathy of prematurity pilot project, WHO's health system framework was used during development ([Table 2](#T2){ref-type="table"}).

Pilot project implementation
============================

During the first two years of the pilot projects, the focus was on establishing sustainable and scalable systems for controlling the two conditions. This was achieved. Both projects encountered challenges associated with an increased workload, the shortage of skilled staff, including trained ophthalmologists, and a lack of equipment. The pilot projects were rolled out sequentially, implementation started first in districts with better capacity. In many states, coming to an agreement with the state government took time. However, it was worthwhile, because it ensured local engagement and sustainability. Local elections and natural disasters delayed implementation in some states. The desired outcome was that the pilot projects should become integrated into the public health system and should over time be extended to other districts in participating states and to other non-participating states. This required substantial advocacy as it was not easy to convince some state governments to participate, because of competing health priorities. Moreover, some state and district coordination committees did not meet regularly. Partner organizations responsible for project implementation are being supported in their efforts to convene these meetings as active government engagement is critical to success.

For retinopathy of prematurity, specific challenges included: (i) poor coordination between neonatal care and eye-care services; (ii) a lack of synergy and trust between the public sector (where most preterm babies are treated) and the not-for-profit and private sectors, which have the expertise; and (iii) limited awareness of the risk of retinopathy of prematurity.[@R37] In addition, states were initially reluctant to send district ophthalmologists for 8 to 10 weeks' training in retinopathy of prematurity. Training, supportive supervision and encouragement helped overcome these problems. At the outset, mentoring partners found it difficult to persuade states to convene state coordination committee meetings.

For diabetic retinopathy, uptake of screening was poor initially due to a lack of awareness among people with diabetes of the seriousness of the disease and its complications and of the need for repeated visits to different specialists and for lifelong medication. Other challenges included: (i) poor communication between physicians treating people with diabetes and ophthalmologists; (ii) a reluctance to task-share; and (iii) the absence of structured follow-up mechanisms. The lack of affordable anti-vascular endothelial growth factors was also a challenge in the beginning, but later some state governments made budgetary allocations for supplies. In addition, implementation was hampered in many districts, because dedicated personnel and clinic space were not available. Another challenge was tracking people with diabetes through the care pathway, from noncommunicable disease clinics, through to eye-care providers. Project software was not used optimally in some states. In some districts, eye-care personnel, such as ophthalmic assistants, who could be trained to screen for diabetic retinopathy were not available.

Sustainability
==============

The retinopathy of prematurity pilot project has already led to major benefits: there is greater awareness of the need for systematic screening and screening has been introduced in non-participating districts. Moreover, some state governments have provided equipment to non-participating special newborn care units and have adopted the same hub-and-spoke model for expanding retinopathy of prematurity services. The pilot project also gave nongovernmental organizations the confidence to offer support to the public health sector; two non-participating states, encouraged by increased awareness and technical support, have started retinopathy of prematurity programmes with the help of nongovernmental organizations. Many other non-participating states have also requested technical support to start retinopathy of prematurity programmes. In addition, UNICEF, the agency providing technical support for child health at national and state levels, has included retinopathy of prematurity in their next five-year plan. The National Programme for Control of Blindness is also planning to provide funds for public sector medical schools to strengthen their capacity to screen and treat retinopathy of prematurity and to expand services. Information, education and communication materials developed for the project in local languages have been distributed widely to both health-care providers and parents. Software developed for the retinopathy of prematurity pilot project is being used for the follow-up, referral, coordination and monitoring of services. Moreover, the state coordination committees established for the project are providing platforms for participants to share details of their concerns and successes and to seek the support of policy-makers.

Awareness of the need for systematic screening for diabetic retinopathy has increased over time. Many state governments have introduced service delivery models similar to that used in the diabetic retinopathy pilot project in non-participating districts. In addition, the pilot project also attracted the attention of the for-profit private sector. For example, in Andhra Pradesh State, a leading for-profit hospital chain entered into an agreement with the state government to install fundus cameras in all primary care facilities and to provide comprehensive eye care, including screening for diabetic retinopathy. In Odisha State, the government has earmarked resources to develop the skills and infrastructure needed for comprehensive eye care, including screening for diabetic retinopathy. Similar comprehensive screening programmes are being planned in Gujarat, Karnataka, Kerala and Telangana States. The National Programme for Control of Blindness is also planning to involve states not covered by the pilot project. Information, education and communication materials are available in 10 local languages and the tablet computers provided in the projects to register people with diabetes are being used in six states, particularly for arranging follow-ups. The project's district coordination committees provide fora where participants can share details of successes and concerns with policy-makers and programme managers in the public health system, which has increased the states' sense of responsibility. Finally, implementation reviews are conducted regularly to help project partners learn from each other.

Our pilot projects for controlling diabetic retinopathy and retinopathy of prematurity have demonstrated that screening and treatment can be successfully integrated into the public health system using a partnership approach in a way that ensures sustainability and fosters comprehensive eye care. This approach could also be used for other potentially blinding conditions. Moreover, there are indications that the Government of India's health plans are dynamic and respond to evidence provided by such projects. For example, the priorities of the National Programme for Control of Blindness have evolved and adapted to epidemiological trends over the past four decades. Initially, the emphasis was on trachoma and vitamin A deficiency. Then, based on evidence from national surveys, cataracts became a priority.[@R38]^--^[@R42] Recent studies have found a decline in the prevalence of cataract blindness and national plans now support a comprehensive approach to eye care.[@R43]^--^[@R45]
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